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Title "Cover" 
Description of Invention 

According to the present invention, there is provided a combination 
comprising a first member having a male screw thread defining a rectilinear 
axis, a second member carried on the first member and defining an aperture 
through which theflrst member extends and a cover which covers at least a 
part of one of said members, characterised in that the cover is mounted on 
the second member. 

The cover is preferably formed of a material having a stiffness similar 
to that of the material of which the second member is formed. Usually, the 
first and second members will be formed of a metal, in which case the cover 
also is preferably formed of, or formed mainly of, metal. The first and 
second members may be formed of steel, in which case the cover also is 
preferably formed of steel. 

The second member preferably has a shoulder facing in a direction 
generally along the axis and which restrains movement of the cover from the 
second member, the cover extending from the shoulder in an opposite 
direction along the axis. 

Preferred embodiments of the invention further comprise a sealing 
element formed of a material having a stiffness less than that of the material 
of which the second member is formed and interposed between respective 
parts of the cover and the second member. The sealing member may be 
formed of a polymeric material, for example a thermoplastic or an 
elastomer. Alternatively, the sealing member may be formed of a metal 
which is softer than a metal of which the second member is formed. The 
sealing element is conveniently seated in a groove adjacent to the shoulder on 
the second member. 

The second member is preferably of annular form, in which case the 
cover preferably has a circular cross-section in a plane which intersects the 
second member and is perpendicular to the axis. 

There may be on the first member a nut which is adjacent to the second 
member. 
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In a cose where a combination according to the invention includes a nut 
on the first member adjacent to the second member, the cover may cover the 
entire peripheral surface of the nut. The cover may also cover an end portion 
of the first member which protrudes from the nut at the side thereof remote 
from the second member. 

The cover is preferably a snap fit on the second member. 

The cover may have an internal Hp which engages the shoulder on the 
second member to restrain movement of the cover from the second member 
and the form of one or both of the lip and shoulder may vary around the axis. 

The cover may have a shoulder which restrains movement of the cover 
relative to the second member, the shoulder facing in a direction along the 
axis. The shoulder may engage the second member or the sealing element or 
both. 

The lip may present towards the shoulder a surface which is inclined 
more steeply to the axis at one position than at a further position spaced 
around the axis from the one position. 

Examples of covered nuts and studs embodying the invention will now 
be described, with reference to the accompanying drawings, wherein:- 

FIGURE I shows an end elevation of an assembly comprising a stud, nut 
and cover; 

FIGURE 2 shows a cross-section of the assembly on the line II— II of 
Figure I; 

FIGURE 3 shows a fragmentary section of certain parts of the assembly 
on the line III — 1 1 1 of Figure I; 

FIGURE 4 is a view similar to Figure 3 of a first further embodiment; 

and 

FIGURE 5 is a similar view to Figure 3 of a second further embodiment. 

The assembly illustrated in Figures I, 2 and 3 comprises a first member 
in the form of a stud 10 which is rectilinear and has a male screw thread 
extending along at least the entire part of its length which is shown in the 
drawing. On the stud, there is carried a second member, 1 1, which is annular, 
and a nut 1 2. The stud protrudes from a component 1 3 of a structure, the 
components of which are to be held in assembled relation with one another by 
the stud, annulus 1 1 and nut 1 2. The detail of this structure forms no part of 
the present invention and will not be described. The stud 10 and nut 1 2 can 
be used in any siTuatioTi where a stud and nut fastening-is appropriate -and the 
stud and nut may be of known form. 



BNSDOCID <EP 01534B7A1_I_> 



-3- 

0153487 

The annulus II, nut 1 2 and component 1 3 define respective apertures 
through which the stud 10 extends. These apertures are circular and are 
centred substantially on the longitudinal axis 14 of the stud. The annulus 1 1 
is trapped between the nut 1 2 and the component 1 3. 

There is formed in the annulus I I a circumferential groove IS. One 
axial boundary of this groove is defined by a shoulder 1 6 on the annulus which 
faces away from the nut 10 and preferably lies in a plane perpendicular to the 
axis 14. A sealing element In the form of an 0-ring 17 is seated in the groove 
15. 

The assembly further includes a cover 18 which comprises a generally 
cylindrical peripheral wall 19 and an end wall 20 having a shape which 
approximates to a part of a sphere. The end wall 20 of the particular 
example of cover illustrated has at its centre a nipple 21, through which 
lubricant can be introduced into the space within the cover. In a case where 
the nipple is not required, it may be substituted by a cap which permanently 
closes the opening in the end wall 20 of the cover. Alternatively, the end 
wall may be imperforate, in which case, in manufacture, the cover may be 
formed as an integral unit. The cover may also be formed by joining, for 
example by welding, a tubular part and an end cap. 

The end wall 20 and nipple 21 collectively cover a free end of the stud 

10 and the side wall 19 of the cover extends over a part of the stud 10 which 
protrudes from the nut 12 in a direction away from the annulus II and 
component 13. The side wall of the cover also extends over the peripheral 
surfaces of the nut 12 and over at least a part of the periphery of the annulus 
1 1. An end of the cover remote from the end wall 20 is closed by the annulus 

1 1 and 0-ring 17. It will be noted that there is a clearance between the cover 
18 and the stud 10. The same cover can approach closely to the component 
13 when used to cover protruding stud end portions having different lengths. 

Adjacent to its end opposite to the end wall 20, the cover 18 is formed 
with a radially inwardly projecting iip 22 which presents internally of the 
cover opposite shoulders 23 and 24. The shoulder 23 faces generally in a 
direction towards the end wall 20. Around a major part of the circumference 
of the cover, the shoulder 23 is inclined at a relatively large angle, for 
example an angle within the range 60° to 90°, to the axis 14. The shoulder 24 
is inclined to the axis 14 at a smaller angle, typically within the range 20° to 
45°. 
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The shoulder 23 on the lip 22 overlaps the shoulder 1 6 on the annulus ! I 
to restrain withdrawal of the cover from the annulus. The lip 22 extends into 
the groove 1 5 to engage the 0-ring 1 7. In the example illustrated in Figure 2, 
the shoulder 24 engages the Q-ring. 

A free end portion 25 of the cover has a diameter substantially greater 
than that of the annulus 1 1, so that the free end portion can easily be 
positioned around the annulus. If force is then applied to the coyer in a 
direction along the axis I A towards the component 1 3, the cover will be 
stressed and expanded somewhat so that the lip 22 can pass onto the annulus 
and snap into the groove 1 5, whereupon the stress in the cover is at least 
partly relieved. 

In a case where the cover 1 8 is required to be removable from the 
annulus 1 1 without being destroyed or seriously damaged, the shoulder 23 may 
be inclined to the axis 1 4 at a smaller angle at one position around the axis 
than at other positions around the axis. The extent of the arc over which the 
shoulder 23 is less steeply inclined to the axis and the angle at which the 
shoulder is inclined within this arc are selected according to the required 
compromise between ease of removal of the cover and avoidance of" 
inadvertent dislodging of the cover. The arc may subtend at the axis 1 4 an 
angle of 90°. 

The angle of inclination of the shoulder to the axis within this arc may 
be within the range 25° to 65°. In Figure 2, the inclination of the shoulder 23 
to the axis 1 4 over the major part of the periphery of the cover is 
represented by the inclination of the line 26 to the axis. In Figure 3, the 
inclination of the shoulder 23 over a minor proportion of the circumference 
of the cover to the axis is represented by the inclination of the line 27 to the 
axis. 

A first further arrangement is illustrated in Figure 4. The assembly of 
Figure 4 comprises components corresponding to all of those represented in 
Figures 2 and 3 and each of these components is identical with those of the 
example shown in Figures 2 and 3, with the exception of the annulus indicated 
by the reference numeral I 1 1 in Figure 4. This annulus has, over a minor part 
of its circumference, a chamfer 1 28 between the shoulder 1 1 6 and the 
peripheral surface of the annulus. This shoulder faces towards the lip of the 
cover and the chamfer facilitates dislodgement of the cover from the annulus 
by means of a blow applied to the side wall of the cover near to the end wall. 
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A second further arrangement is illustrated in Figure 5. Certain parts 
shown in Figure 5 are identical with parts shown in Figures I and 2. In Figure 
5, such corresponding parts are identified by like reference numerals with the 
prefix 5 and the preceding description is deemed to apply, except for 
differences hereinafter mentioned. The cover 5I8 need not have a radially 
inwardly projecting lip, but does have a shoulder 223 which engages the ta- 
ring 5 1 7. The shoulder faces in a direction along the axis 5I4 away from the 
structure 5 1 3. 

For the purposes of this description, a surface faces along the axis if a 
perpendicular to that surface has a component along the axis. 

Referring to Figure 2, the stud 10, annulus II or I I I, nut 1 2 and cover 
I8 will generally all be formed of steel. The preferred material for the cover 
is stainless steel. Other corrosion-resistant metals may be used. However, it 
is preferred that the material of which the cover is formed has a stiffness 
similar to that of which the annulus I I is formed. The annulus is subjected to 
compression between the nut 1 2 and component 1 3 and is required to transmit 
a substantial axial force between the nut and component 1 3. There is 
selected for the annulus I I a material which is capable of withstanding the 
intended load without significant permanent deformation. In many cases, 
plastics, particularly thermoplastics, will be unsuitable materials for the 
annulus II. We also prefer to form the cover 1 8 of materials other than 
plastics and would normally avoid the use of thermoplastics for the cover. 

The 0-ring 24 may be formed of a thermoplastic, for example p.t.f .e. or 
of an elastomer. We prefer that the 0-ring should be resiliency deformable 
under the load exerted by the lip 22. Alternatively, there may be substituted 
for the 0-ring a sealing element formed of somewhat less resilient material. 
The sealing element may be formed of a metal, in which case the metal 
selected is preferably one having a lower stiffness than does the metal of 
which the cover 1 8 is formed. The sealing element may be formed with an 
edge adapted to engage the lip 22 substantially in line contact, rather than 
face-to-face contact. 

Whilst we prefer to form the shoulder 1 6 on an annulus which is formed 
separately from the nut 1 2, it would be within the scope of the invention for 
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a shoulder corresponding to the shoulder 1 6 to be formed on the nut and for 
the cover to engage this shoulder. There may be used in the assembly a nut 
having on one end portion flats for co-operation with a spanner and in an 
opposite end portion a peripheral groove for receiving the lip 22 of the cover 
and a sealing element. 

In a further alternative arrangement, a separately formed annulus is 
mounted on a nut prior to assembly of the nut with the stud. 

Whilst a male element in the form of a solid stud I0 has been illustrated 
in the drawings, by way of example, other members having a male screw 
thread may be substituted for the stud shown. 
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1. A combination comprising a first member (10) having a male screw- 
thread defining a rectilinear axis (1 4) and a second member (II) carried on 
the first member (10) and defining an aperture through which the first 
member (10) extends, characterised in that the combination also comprises a 
cover ( 1 8) mounted on the second member. 

2. A combination according to Claim I wherein the cover is formed of, or 
formed mainly of a material having stiffness similar to that of the material 
of which the second member is formed, 

3. A combination according to any one of the preceding claims wherein 
the second member has a shoulder facing in a direction generally along the 
axis (1 4) and which restrains movement of the cover from the second 
member, the cover extending from the shoulder in an opposite direction along 
the axis* 

4. A combination according to any one of the preceding claims further 
comprising a sealing element (1 7) formed of a material having a stiffness less 
than that of the material of which the second member (II) is formed and 
interposed between respective parts of the cover and the second member. 

5. A combination according to Claim k wherein the second member (II) 
comprises a groove (1 5), the sealing element lying at least partly within the 
groove. 

6. A combination according to any one of the preceding claims further 
comprising a nut (1 2) which is on the first and adjacent to the second 
member, 

7. A combination according to any one of the preceding claims wherein 
the cover is a snap-fit on the second member, 

8. A combination according to Claim 3 wherein the cover has an internal 
lip (22) which engages the shoulder (23) on the second member to restrain 
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movement of the cover from the second member and the form of one or both 
of the lip and shoulder varies around the axis. 

9. A combination according to any one of the preceding claims wherein 
the cover comprises a shoulder which restrains movement of the cover 
relative to the second member, the shoulder facing in a direction along the 
axis. 

10. A combination according to Claim 4 wherein the cover comprises a 
shoulder which restrains movement of the cover relative to the second 
member, the shoulder facing in a direction along the axis and wherein the 
shoulder engages the sealing element. 

11. Any novel feature or novel combination of features disclosed herein 
anc/or illustrated in the accompanying drawings. 
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